Regulation of CXCR4 by the Notch ligand delta-like 4 in endothelial cells.
Gene-targeting studies have shown that Delta-like 4 (Dll4) is required for normal embryonic vascular remodeling, but the mechanisms underlying Dll4 regulatory functions are not well defined. We generated primary human umbilical vascular endothelial cells that express Dll4 protein to study Dll4 function and previously showed that Dll4 down-regulates vascular endothelial growth factor (VEGF) receptor 2 and NRP1 expression and inhibits VEGF function. We now report that expression of Dll4 in endothelial cells inhibited attachment and migration to stromal-derived growth factor 1 (SDF1) chemokine. Cell surface, total protein, and mRNA levels of CXCR4, principal signaling receptor for SDF1, were significantly decreased in Dll4-transduced endothelial cells, attributable to a significant reduction of CXCR4 promoter activity. An immobilized recombinant extracellular portion of Dll4 (rhDLL4) was sufficient to down-regulate CXCR4 mRNA and protein, whereas protein levels of SDF1, VEGF, and RDC1 were unchanged. The gamma-secretase inhibitor L-685,458 significantly reconstituted CXCR4 mRNA in rhDLL4-stimulated endothelial cells. CXCR4 mRNA levels were significantly reduced in mouse xenografts of Dll4-transduced human gliomas compared with control gliomas, and vascular CXCR4 was not detected by immunohistochemistry in the enlarged vessels within the Dll4 gliomas. Thus, Dll4 may contribute to vascular differentiation and inhibition of the angiogenic response by regulating multiple receptor pathways.